Searching for assay controls for the Fpg- and hOGG1-modified comet assay.
The formamidopyrimidine DNA glycosylase (Fpg) and human 8-oxoguanine DNA glycosylase (hOGG1)-modified comet assays have been widely used in human biomonitoring studies. The purpose of this article is to assess differences in reported levels of Fpg- and hOGG1-sensitive sites in leukocytes and suggest suitable assay controls for the measurement of oxidatively damaged DNA. An assessment of the literature showed a large variation in the reported levels of Fpg-sensitive sites (range 0.05-1.31 lesions/106 bp). The levels of Fpg-sensitive sites are lower in studies where Fpg has been obtained from commercial suppliers or unknown sources as compared to Fpg from one particular non-commercial source (χ2 = 7.14, P = 0.028). The levels of hOGG1-sensitive sites are lower (range: 0.04-0.18 lesions/106 bp in leukocytes) compared to the Fpg-sensitive sites. Surprisingly, few publications have reported the use of oxidising agents as assay controls, with the exception of hydrogen peroxide. This may be due to a lack of consensus about suitable controls for the Fpg- and hOGG1-modified comet assay. A major challenge is to find an oxidising agent that only oxidises nucleobases and does not generate DNA strand breaks because this reduces the dynamic range of Fpg- and hOGG1-sensitive sites in the comet assay. Based on a literature search we selected the photosensitiser Ro19-8022 plus light, KBrO3, 4-nitroquinoline-1-oxide, Na2Cr2O7 and ferric nitrilotriacetate as possible assay controls. A subsequent assessment of these compounds for generating cryopreserved assay controls in mononuclear blood cells showed that Ro19-8022 plus light, KBrO3 and 4-nitroquinoline-1-oxide provided suitable assay controls. We recommend these compounds as comet assay controls for oxidatively damaged DNA.